EGGE DIVERSION DAM REMOVAL, FWP #16-15

Dam Removal and Site Reclamation on the Musselshell River

LOCATED IN SECTION 9, TOWNSHIP 6N, RANGE 23E
IN GOLDEN VALLEY COUNTY, MONTANA

LATITUDE = 46.285600, LONGITUDE =-108.843100
PROJECT SPONSOR: MONTANA DEPARTMENT OF FISH WILDLIFE AND PARKS
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FEBRUARY 23, 2016
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NOTES:

1. A SITE RECONNAISSANCE WAS PERFORMED BY PAUL SANFORD, PE AND JENNIFER
JOHNSON, EI OF ALLIED ENGINEERING SERVICES, INC. ON MAY 1, 2014.

2. TOPOGRAPHIC SURVEY PERFORMED BY KYLE THOMPSON, LS OF ALLIED ENGINEERING

SERVICES, INC. ON MAY 1, .

BEARINGS SHOWN ARE MONTANA STATE PLANE GRID. DISTANCES ARE GRID DISTANCES

3,
IN INTERNATIONAL FEET.
HORIZONTAL DATUM: MONTANA STATE PLANE NAD 83
UNITS: INTERNATIONAL FEET
VERTICAL DATUM: NAVD 88, UNITS: U.S. SURVEY FEET
4. THE RIVER BYPASSED THE DAM DURING THE FLOODING OF 2011.
5. SCOUR AND DEPOSITION IN RIVER CHANNELS CAN CAUSE SIGNIFICANT CHANGES IN

RIVERBED TOPOGRAPHY. THIS SITE WAS SURVEYED ON MAY 1, 2014 BEFORE SPRING
RUNOFF. CONTOURS AND BANK LOCATIONS SHOWN ON THIS SHEET MAY NOT MATCH
EXISTING CONDITIONS AT TIME OF CONSTRUCTION.

BOTTOM OF CANAL = 3372.03 FT

80 IN CMP CULVERT \ /\g@
TOP OF WINGWALL =

CONCRETE HEADGATE

9
3
)
3

EDGE OF CONCRETE

. N ) ALIGNMENT COORDINATE TABLE
CONTROL TABLE
Line # | Length | Direction Start Point End Paint
Paint 4 | Elevation | Northing | Eosting | Description

L19 | 189.49 [ N20" 05’ 42.64"W | (2134686.28,742454.29) | (2134621.18,742632.24)

1 3380.60 | 742859.20 | 2134305.10 BASE

> 337975 | 742906.72 | 213441136 | Ac oP2 120 | 140.81 | N24° 35" 24.41"W | (2134621.18,742632.24) | (2134562.59,742760.28)

3 337911 | 742819.41 | 2134666.86 | AC CP3 L21 | 17812 | N22° 11" 25.06"W | (2134562.59,742760.28) | (2134495.31,742925.21)
122 [163.38 | N16* 59' 27.03"W | (2134495.31,742925.21) | (2134447.57,743081.46)
L23 | 215.28 | N14* 35 47.49°W | (2134447.57,743081.46) | (2134393.32,743289.79)

=, —3
z - S

31

121

\ TOP OF SPILLWAY

ELEVATION VARIES 3374.34 FT
TO 3375.13 FT

N

MUSSELSHELL RIVER

°§

28401

3
Z/W TOP OF WINGWALL = 3379.83 FT é
£
/ - %
— z
H
FENCE %
i
H
x/'EBGE OF WATER FROM SURVEY) z
ON MAY 1, 2014 %
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<
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60 IN CMP CULVERT

REMOVE HEADGATE AND
CRUSH UPSTREAM END
OF CULVERT

BANK LINES FROM SURVEY

EDGE OF WATER ON MAY 1ST, 2014

- _ 8 >
3 'l »
END FES BANK RECONSTRUCTION J %
STA 32+75.83, OFFSET 45.76L
ELEVATION = 3372.6 FT e
KEY FES 10 FT INTO BANK P 5 l
re M
7 3 l

O
2.
’

:
:

R

“.

FILL OLD
BORROW SWALE ON
FLOODPLAIN BENCH

RS

A\‘}}‘é‘l
N
\\\\\\

=
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REMOVE CONCRETE DAM AND WINGWALLS

T
7T %

\ NOTES:
1. ALL REMOVED CONCRETE IS TO BE PLACED IN EITHER OPTION 1
AREA OR OPTION 2 AREA AS SHOWN ON THE PLANS. THE OWNER
WILL DECIDE ON WHICH AREA WILL BE ISPOSAL. REFER
TO SPECIFICATIONS.
-

— ~
=« ABANDONED IRRIGATION TO BE RECLAIMED TO PRE—PROJECT
~~ CANAL PLANS.

ALL INGRESS/EGRESS AREAS
REMOVAL IDITION AND STABILIZED AS PER THE

3. ALL EQUIPMENT OPERATING INSIDE THE RIVER CHANNEL MUST BE
INSPECTED DAILY FOR ANY LEAKAGE.

CONTRACTOR SHALL COMPLY WITH ALL PERMITS.

COFFER DAMS SHALL BE RECLAIMED/LEVELED TO A MAXIMUM
HEIGHT OF ONE FOOT ABOVE NATURAL RIVER BOTTOM.

6. CONTRACTOR SHALL CONTACT AND_ COORDINATE WITH ANY
ADJACENT LANDOWNERS BEFORE UTILIZING ANY PRIVATE ROADWAYS.

7. THE CONTRACTOR SHALL BE RESPONSIBLE FOR LOCATING ALL
UNDERGROUND UTILITIES BY NOTIFYING "ONE CALL" AT LEAST TWO
BUSINESS DAYS PRIOR TO BEGINNING CONSTRUCTION.

ALL DIMENSIONS SHOWN ARE IN DECIMAL FEET.

. ACTUAL DAM STRUCTURE DIMENSIONS TO BE MEASURED AND
RECORDED DURING DEMOLITION PHASE.

10. SE'D‘CFORCEMENT STEEL WAS OBSERVED BY THE ENGINEER IN THE

OPTION 1 FOR CONCRETE
ISPOSAL —

;
s
:
Q

160 FT OF CANAL REQUIRED

o

° @

MUSSELSHELL RIVER

11. CONSTRUCTION SHALL COMPLY WITH THESE PLANS AS WELL AS THE
CONTRACT DOCUMENTS AND SPECIFICATIONS.

12. DUE TO THE COMPLEXITY INVOLVED, THE CONTRACTOR SHALL

- - COORDINATE WITH THE OWNER'S REPRESENTATIVE DURING ALL
- ~ ASPECTS OF THE RIVERBANK RECONSTRUCTION PROCESS. THE
8 -t 8 OWNER’S REPRESENTATIVE SHALL APPROVE THE LOWER FES LIFT
— BEFORE THE CONTRACTOR PROCEEDS WITH THE UPPER LIFT.

SALVAGE ROCK WITHIN THE LIMITS OF DISTURBANCE AND
RE-USE AS DIRECTED BY OWNER'S REPRESENTATIVE

BEGIN FES BANK RECONSTRUCTION

STA 31+06.73 OFFSET 73.94L

ELEVATION AT TOP OF BANK = 3372.6 FT

KEY FES 10 FT INTO BANK _
LATERAL EXTENT OF BANK RESTORATION

GRADE TO EXISTING CHANNEL AT 6:1 SLOPE

i}
% l o
——— // T B — :
= \! & ~ o _— s
SIDE SLOPES \ o a
MAXIMUM 31 \/ 2055944 /// /// — H
AN ////////""'/ T 7 ! —
memmnt NG 7 e
\ N w5525 ///// //, 77, BTN - 55728 £1
Z 4/ 27 Z BANK LINES FROM SURVEY H
EREaBEREEEl ) A, s
3 ¥ 2 H
ROUGHLY 1200 SF. GRADE UP TO FLOODPLAIN o / ///// V ///) 4 MATCH EXISTNG FIELD 3
BENCH AT A SLOPE OF APPROXIMATELY 6t 1V. X // /4‘ 'l 7 ELEVATION 2
e 22777 A
AL AL PR S e L) SN e,
— ' 10 AS DIRECTED BY THE OWNER'S H
| sn 3148899 OFFSET 169,57, > REPRESENTATIVE H
| ~ 3379, T TSN ———— e — |
T /*///\ OPTION 2 FOR CONCRETE DISPOSAL :
| — FILL INSIDE EDGE OF FLOODPLAIN BENCH 3
| SEE SHEET 6 AND REFER TO SPECIFICATION X H
. EXISTING FENCE H
3
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12

FLOW

TOP OF DAM WINGWALL
WINGWALL
REBAR OBSERVED THROUGHOUT
THE DAM
a
| K 4 Y
< < 4
< \(
4 < a4
CONCRETE FOOTING
DEPTH UNKNOWN
EXCAVATE DAM FOOTPRINT
AREA TO ELEVATION 3367.0 FT
RIVERBED
10 15
SCALE (FEET) .
A \ SECTION
W DAM CROSS-SECTION
i 25.0 FT
CROSS—SECTION VIEW IS TYPICAL FOR CONCRETE/WOOD DEBRIS CROSS—SECTION VIEW IS TYPICAL FOR CONCRETE DEBRIS
SMALLER THAN 1.5 FT DIAMETER. SEE SPECIFICATION 02140 AND 02150 LARGER THAN 1.5" FT DIAMETER. SEE SPECIFICATION 02240.
FOR DETAILED INSTRUCTION.
‘ s 0.5 FT TOPSOIL
C [ONSITE EXCAVATED SAND/GRAVEL MATERIAL
IAND /OR COMMON BACKFILL PLACED AND
‘ 182 FT—— aﬁgéixiﬁ\é%? CSOAWD/SRAVEL ‘( 3 [COMPACTED IN.1.5 FT.LIFTS
é \ BACKFILL 1.5 FT LIFT ONCRETE DEBRIS
{ 4 < 40FT RIVERBED [CONCRETE SECTION 1.5 FT LFT LARGER THAN 1.5 FT
IMENSIONS VARY <

EXCAVATE ~7.7 FEET

a 5 10 15

SCALE (FEET)

NOTE:

1. CONCRETE DIVERSION DAM DIMENSIONS
SHOWN ARE APPROXIMATE. DIMENSIONS
VARY ALONG LENGTH OF STRUCTURE.

DEPTH UNKNOWN — 35 FT[—

7

[NATIVE GROUND]

NSIT
IRRIGATION CANAL D\MENS\ONS ARE APPROXIMATE.

WIDTH UNKO!

NOTES:

SALVAGE TOPSOIL IN BOTTOM AND SIDES OF CANAL AND USE AS TOPSOIL COVER.
EACH SAND/GRAVEL LIFT TO BE COMPACTED TO 90% OF STANDARD PROCTOR
DENSITY (AS 98). FINAL TOPSOIL LIFT TO MATCH ADJACENT GROUND.

CONCRETE DEBRIS SHOULD BE PLACED IN LIFTS AND LOCKED TOGETHER SUFFICIENTLY TO
D OVER THE FILL AREA SHOULD
BE CAPPED WITH A MINIMUM OF 18 INCHES OF MATERIAL \NCLUD\NG S\X INCHES OF
TOPSOIL.  NO HAZARDOUS MATERIAL SHALL BE BURED IN THE FILL AREA.

ALLOW MATERIAL TO BE PLACED AND COMPACTE

/ B\ SECTION 0 : i iy / C\ SECTION

W HEADWALL CROSS-SECTION

\\U TRRIGATION CANAL CROSS SECTION
SCALE (FEET)

P:\2014\14-043 Musselshell River — Egge Diversion\13 CAD-Production\General\Design Plan 5_19.dwg
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Land Surveying

DESIGNED BY: JWJ

‘REV\EWED BY: PJS
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PROJECT #:
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ADJACENT FIELD

MAXIMUM STEEPNESS OF
SLOPE TO ADJACENT FIELD
IS 2H 1V

2.0 FT MIN

IMPORT PIT RUN MATERIAL (ROCK TYPE Il)

ONSITE EXCAVATED SAND/GRAVEL MATERIAL
AND IMPORT GRAVEL (ROCK TYPE ) OR IMPORT
PIT RUN MATERIAL (ROCK TYPE II)

IMPORT TOPSOIL

OVERBANK WIDTH VARIES
PLANT ACCORDING TO SPECIFICATIONS.

ONSTRUCTED FLOODPLAIN ELEVATION = 3372.6 FT

ESTIMATED 2-YEAR
< WSE = 33726 FT

OPTION 2 FOR CONCRETE
ISPOSAL COMMON
BACKFILL

EXISTING GROUND

NOTES:
ELEVATIONS ARE APPROXIMATE FOR SECTION VIEW D ONLY.

LENG

TH OF REPAR CROSS SECTION WILL VARY ACROSS FILL AREA.

ALL DISTURBED AREAS WILL BE SEEDED ACCORDING TO SPECIFICATIONS.

NOTE:

PLACE WILLOW CUTTINGS
- 6 PER FOOT

ROCK TYPE
FLODDPLAIN BENCH 10 FT
ELEV. 3372.6

PLAGE SALVAGED ROCK
RIPRAP AT 2:1 SLOPE FROM
RIVERBED TO ELEV. 3371.6 FT
2-FT THICKNESS

APPROX.

11 SLOPE

EXISTING RIVERBED

/E\ SECTION

w FLOODPLAIN TRANSITION TO RIVERBED

SCALE (FEET)

TOPSOL DEPTH OF 6 IN

UPRIGHT WILLOWS (6 PER FOOT)

GRAVEL/COBBLE/

COBBLE/GRAVEL
FILL TO' ANCHOR
FABRIC

ELEVATION = 3367.0 FT /

/D SECTION %
W BANK RESTORATION 8

REFER TO RECLAMATION SPECIFICATION 6 IN TOPSOIL

BETWEEN LIFTS

B SLOPE SOIL AT 2:1 ABOVE SOIL WRAPS

COIR FABRIC

LOWER LIFT — FILL WITH ONSITE
EXCAVATED SAND/GRAVEL OR ROCK TYPE |

CONIFER FACINES WITH WILLOWS
DISPERSED THROUGHOUT (12 PER FQOT)

~Z

TOPSOIL MiX

/W\LLOWS BELOW FIRST FES LIFT ( 12 PER FOOT)

.||q

\ ~—
ROCK TYPE Il

(1\pETAL [ —|

1
W FABRIC ENCAPULATED SOIL LIFTS
SCALE (FEET)

=z

WSE FROM MAY 1ST
SITE VISIT ~ 3370.8

SEE DETAIL

10 15

SCALE (FEET)

PLACE DEAD BRUSHING MATERIAL, LIVE
BRUSHING MATERIAL, COTTONWQOD POLES,
AND WILLOW POLES. COORDINATE WITH THE

OWNER'S REPRESENTATIVE.

SECTION_VIEW

ROCK TYPE Il

BACKFILL TREN

CH

WITH 50-50 MIX
OF TOPSOIL AND
NATIVE MATERIAL

MIN.

INSET FLOODPLAIN SURFACE

[~ — — —— LOW WATER ELEVATION

TRENCH LOCATED
PERPENDICULAR TO
FLOW PATH

PLAN VIEW

/ 2\ DETAIL

W [PETAIL WOODY MATERIAL

P:\2014\14-043 Musseishell River — Egge Diversion\13 CAD=Praduction\General\Deaign Plan 5_13.dwg
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EGGE DIVERSION DAM REMOVAL
DETAILS
GOLDEN VALLEY COUNTY, MT

32 DISCOVERY DRIVE
BOZEMAN, MT 50718
PHONE (406) 582-0221
FAX (406) 582-5770
wwiw alliedengineering.com

Civil Engineering
Geotechnical Engineering
Land Surveying

Ovaremprone”

PROJECT # 14-043
DATE: _ 7/11/14
SECTION VIEWS

EGGE DIVERSION

SECTION VIEWS

174



XS @ STA 32+75

XS @ STA 32+28

| — 3380 3380
3380 \ 3380 \
/ \ PROPOSED I
FINISHED GROUND
~ (TP \
— 3375 \ } ta37s
3375 \ 3375 \ \
N /
l v
7 ~
\—L 3370 J\ / 3370
= WSE O MAY 1, 2014 A \
3370 \ \ 3370 (TYP.) /
- / EXISTING GRQUND \
(vp.)
—
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3 365
o o o b o ko 336, 363
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il R 2 2 N i’
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o o
4 F 9 o o o
N 2 8 3 8 g
o ; : : : ; g
T 1 < © - - -
NOTE:
XS @ STA 31+82 XS @ STA 31+31
CROSS—SECTIONS VIEWED LOOKING
DOWNSTREAM
53804 L3380 3380~ {3380
3375-] \ / f3375 33757 \ / 3375
~ / \ —
\ i il , v /
i ! 3370 // 3370
3370+ l 3370 f \
. / “ ;
IR TV TR ~2 M 3
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336 363 336 363 H
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NO. REVISIONS DRAWN BY | DATE HORIZONTAL SCALE FEET VERTICAL SCALE FEFT PROJECT # 14043 SHEET
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XS @ STA 30+82

XS @ STA

50+32

3380 3380
PROFOSED
FINISHED GROUND \! 3380 (3380
TYP.)
3375 WSE ON MAY 1, P04 3375
[ (TYP) 3375+ f3375
¥ \ ) Y A% /
3370+ (3370 +
\__| EXISTING GROUND ~_ 3370+ \ S— (3370
/ ) e v
- ~ -
3 365
3. 3365
o ~ = < @ o
N B 2 N 2 N m 5 < I~
el ] el ] ve] ] 74 o o (9
" " il " 3 3 F & 5 2
" = 2
o o
© 3 o o a o -
5 £ g 2 3 8 'E & S 3 8 23
7 7 ° e - - % z b 7 ¥
7 s Eas
XS @ STA 29+82 XS @ STA 29+33
NOTE:
CRDSS—SECTIONS VIEWED LOOKING
DOWNSTREAM
3380 3380 3380 3380
r Im
3375+ 3375 3375~ 3375
E
\ ~ / M
¥ \ v /| §
3370 3370 H
3370+ - 3370 H
N N — fé
Z
3 355 3 365 H
25 & e = - o o I~ s
% 5 o - ] t 0
B B 5 ] 2 2 5 2 B
e} = 3 r 3 i 3 3 N
2
83 ] 2 a o o <
99 8 2 8 25 2 s a ° s @ 2
29 H & x Ea ES z £ g -
i * R H
i
<
g
NO. REVISIONS DRAWN BY | DATE HORIZONTAL SCALF FEET VERTICAL SCALE FEET PROJECT # 14-043 SHEET
0 30 0 0 3 6 (L 7 QT4 o . . -
EGGE DIVERSION DAM REMOVAL — YRV q
BOZEMAN, MT 59718 - . N CROSS—SECTIONS
CROSS-SECTIONS PioNE 00 523221 | Geotechnical Engineering
" X o Land Surveying — -
PROJECT ENGINEER: PJS DRAWN BY: JWJ ~ 7 5 7 liedengi GG ERS
‘ GOLDEN VALLEY COUNTY, MT wrwaliedengneerng com EGGE DIVERSION
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TOPSOIL_AND SEED
CANAL FILL AREA

NOTE: REFER TO SECTIONS
02210, 02220, 02600, /
02700 AND 02710 IN THE
SPECIFICATIONS

LIMITS DF DISTURBANCE

SALVAGE TOPSOIL AND
SEED SWALE FILL AREA

IMPORT TOPSOIL AND SEED
SCOUR HOLE FILL AREA

SEED INGRESS/EGRESS AREA

SEED MATERIALS
STAGING AREA

P:\2014\14-043 Musselshell River — Eqge Diversion\13 CAD~Praduction\General\Best Menagement. Practices plan.dwg

NO.

REVISIONS DRAWN BY |  DATE o 30 60 90

EGGE DIVERSION DAM REMOVAL

32 DISCOVERY DRIVE

BOZEMAN, MT 59718

SCALE (FEET)

PROJECT ENGINEER: PJS

[oRAWN BY: JWJ

DESIGNED BY: JWJ

‘REV\EWED BY: PJS

BEST MANAGEMENT PRACTICES PLAN
GOLDEN VALLEY COUNTY, MT

PHONE (406) 582-0221
FAX (406) 582-5770
www.alliedengineering.com

Civil Engineering
Geotechnical Engineering
Land Surveying

PROJECT # 14—043 SHEET

DATE:
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BMP PLAN

9
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—
3375

e —
3370

\_3!75

EDGE OF WATER ON MAY 1ST, 2014

COFFERDAM (2)

POTENTIAL PHASING PLAN

DEMOLISH THE CENTRAL PORTION OF THE CONCREJE
DIVERSION DAM TO ALLOW THE RIVER TO FLOW THRQUGH THE
MIDDLE OF THE STRUC TURE.

CONSTRUCT A COFFERDAM TO BLOCK THE RIVER FROJ
FLOWING AROUND THE DAM

CONSTRUCT ADDITONAL COFFERDAMS DOWSTREAM OF THE
DAM AS NEEDED TO PREVEIT FLOW FROM ENTERING THE
SCOUR HOLE FILL AND BANK RESTORATION AREA.

REMOVE RIGHT WINGWALL AND PORTION OF THE DAM Ol THE
RIGHT END TO ALLOW FOR BANK RECONSTRUCTION

FILL THE SCOUR HOLE AND RECONSTRUCT THE BANK|

DEMOLISH THE HEADGATE.

DEMOLISH THE REMAINING LEFT SIDE OF THE CONCRETE
DIVERSION DAM.

DEMOLISH THE REMAINING RIGHT SIDE OF THE CONCRETE
DIVERSION DA}

REMOVE THE PHASE 3 COFFERDAMS,

[N \ 7
DEMOLITION (8) j/,;/(ﬂl /
= e
]
7 —

3370-

DEMOLITION (7)

\ :
\
\
\ DEMOLITION (1)

3370

]

N\

DEMOLITION (4)

L/

RESTORED BANK LINE

S~

SCOUR HOLE FILL
AND BANK
RECONSTRUCTION (5)

PO

COFFERDAM (3)

\

<51

NOTE:

THIS SHEET CONTAINS ONLY

SUGGESTIONS.  CONTRACTOR IS REQUIRED TO
SUBMIT CONTROL OF WATER AND PHASING PLAN
THAT MEETS SPECIFICATIONS AND MAY OR MAY

NOT INCLUDE CONCERTS
SHEETS. REFER

SHOWN ON THESE

TO CONTROL OF WATER

SPECIFICATION.
MUSSELSHELL RIVER
SN T e
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